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Abstract of JP2003059915 
PROBLEM TO BE SOLVED: To provide a cleaning 
method for thin film formation system wherein 
deterioration in a reaction chamber, tools, or the like is 
prevented and further attached matter sticking to the 
interior of the system can be removed. SOLUTION: 
Cleaning of heat treatment equipment involves a 
heating process in which the interior of a reaction tube 
is heated to 300 deg.C; and a cleaning process in 
which silicon nitride sticking to the interior of the heat 
treatment equipment is removed. In the cleaning 
process, cleaning gas containing fluorine gas and 
chlorine gas is fed into the reaction tube heated to 300 
deg.C, and silicon nitride is thereby removed to clean 
the interior of the heat treatment equipment. 
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£fiHvt*§£. SBiW2H«ltW5fc*SnXf*fcLT7 
Jtllfl6H«Itfll8fcftki 

xr^kLrr^-T^tffl^fc**. nun 9 hi 

[00 58] ^3i»A,*6iS«fr. s i 

LfctSHfrO 3 «»<?)IS®fr^ »7x/n^- h 9 ft 
(ClRflE L - -7xy N^f- h 9 SrSfiSf 2 rtttiRS Lfcft, 

W^IU #ISWttc»-fl»x./^y^i^-ba 
tWimivf^iz-Mt 7'j--v/ 

3Wb&»4>»ajLfc. iowrrtt, set 2^ajK$- 

3 0 0-0. S«*t2l*IWE^5:5 32 00Pa (4 0 0 
Tor r) Kl&gUc. 

[0059] mmm 1 ) usiw 1 x-u. 7 «j --y/ 

jfxmxm 1 4*»fe. 7 •x#^7.$: 2 y y h;P/m i 
n . tg»^Sr 0 . 3 5 y y h;W/m i n . mmtfXZ 
8 'J y h/P/m in.MlO. 3 5 'J y h;l^/m i n 
<0^y--^^X*RJE»2rtC»XLfc. H3-@ 

7 y-xy7'^7<0X'yf-y7'U-N&y r afRJt^S!l^ 

fc«^(Jt««l) k, 7y*xrxkfi*^*>fe=Sr6 
7 , J-x^7'^7,$:fflV\ RJS^2S:4 0 0 4 acf5^L 
fc»^(it«W2) ktov^Ti. H«W)*ffiCJ: l 3x 
•y?-y7V-h&tfSiRJt£#i6*:. dc7)^*5rll3~ 
@5t^-f. 

[0060] 113X^04 iZiik-fX o fc. HSfeW 1 &tf 

CiktcJ; 0 . Rfi5 , ff2co?S^±ffl);k=5r<. Bft3i 
x y f - V $r« < h Z k ^Tllgf 



[006 1] £4>tC. !23&tfia5£5jrfJ:5{C. SISfe 
SHRibWI£TL*<*4. Zixlt. ^m. 

#x££4-£SCfcCJ:7. SWITLi^W, 
Kfcf 2^iJWP#&ft$ftK < < & 0 . EJE« 2 

tm*mkthzttfx'*h. at, s^^/s i c 

<9S^teJtS$UOft4fg, JtlSfll2^8fSt'J) 
1 0 0 6 2 ] 4fc, RI6»2 £4 0 OXXRjeLfcJttt 

i CKttt-|>Xy^y?l/-h#ft<&oTl.4V\ £ 
03&tf05^tJ:o£, BiRJt#*$<ffi 
TULi5.I«J:5 $rttffl"C3fcWI§SH 1 wrtSW: 

0. 

[00 63] Z<7)£olZ, SlRJtS:fiTS*4iJ:=S:< 
(S^£i«^^l4CilftL*:44T'> . 2fl3£*fc 

i&Jg£ 4 0 «k 0 1 3 0 OWi 33rffiv> 

[0064] zzx\ mwxux'CDfcm 2 pw&m 

(4, 4 0 0\;j:"5fiv^aKfc:gbrf6it3&«Jf*L^. 
R*G»2rt^iBK*4 0 0X:KLhfc:Rig'rst, SOT 

2^xhmmmh^mxfs i cvgittzatti 
tf$Lixi£otztt)X'h&. zhiz.mnxmxcoKfc 

W2rt<0?aS(i, 2 5CC~3 8 0°ClClS^tSC:t* { 
J9#4U>. RJBtf2rtoa*#2 5 0 , CJ:i}ffiV* 

htzftX-bh. 4fc, RJSf 2|*|<7)i&£a<3 8 0'CJ:9 

% 9 , mvuttf&T ix Ltd fe^nMtifcftT* 
[00 6 5] 4fc, ^--^^xt**;?;**** 

S< -t h Z b WX' % h C0X\ fflHM£XWRJ8et 2 fico 
[00661 ? 'J--ymi:it *(wr*fc LT<9 
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mtix*%*%^b%mim<%h<rix\ mum 
irk t, ? .j _ - y *aawf ^-w»Rt s - 1 

4Un 

[oo6 7] {mm2~~mm5) mm2-~mm 

5T«. SUntf** LT7 vflrfc*^tfflV^«^tC 
owe. HffimfcHttfc. x-yf-y/k-KStfiMiR 
Jt**»fe. *0TCHt, 3 0 0'C, 53200Pa(4 
OOTor r) <7)rtf 3l*lfc, 7 yfg#X£ 1 . 5 U 7 
V)V/m in, 7 7 0 . 5 'J 7 Y)V/m i 

n , WMifXZS U -y b^/m i n , 0 y * h/P 

/m i n^^y-xy^'X^^ALfc (M&J2) . 
4fc, ? y -xy^x*c07 y%tf*Mfy -y^UI 
^<Ofia&i*S5feS-«:«^ (HlfcM3~Sat«!5) 
Kovvct>|3|fiBt;:fT-3Jt. S^t-s it«ofc^. 77ft 

2^30 o*ctKS ( nam 3 ) , y v 

mtiXZ 1 U 7 b/k/m in,7 7^bK3R^XSr 1 'J 7 
h/l^/m i n , mStfZt 8 U 7 Wk/m in^ftl 
0 'J 7 Y)V/m i nco? U-xy^x2:fflV\ 
2^400 •CCKS L ( JtK^J 4 ) fcoivct. 

5rH6~!18t^-r„ 

[ 0 0 6 8 ] II 3 RX/m4 iZ^kt s yftfxiz 

yy^m^x^i^mmitsmthb. 06 

tixz&tit&zbizx*). mmmzm-h^-v+y 
?\s-hWft<%&zbim$2x-ztc. itc. mem 
m8izip?£ 0 iz. mwttf±z <%izb tmux-t 

tz. zcoiioiz. y-v\vmti'x*%ts9V--y?t! 
x£m^&Zblz£*). ? 0--yytfxt,z&mtfxZ 
*4-frfc«^tH«t. Rm2*?xhmifi'£{C?lZ 

b%<, Rfc t §2mmzmuzmmm&m;t& 

ZbifiX'Zh. 

[0069] zzx\ mm2-mm4< l z7*-tz.o 

fc , 7 7f#Xi7 7 -fbk*^ t ^a*Jt * { 1:3- 

mzm-r&zbtftttLw *>3&»4«Hrto^y-- 

yrtfX&m&l-ZZblzl; 0 . Bfta*Ki«-4X7 

[0070]#t, HJfeW3t^J:3C 77f#X 

6 x 7 f- y ? U- h * $ h lz% < f !> Z b tfX 
^Stttt. 5^c*ftl»X7f-y^-h2:$^tc 
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[007 1] m&Bi5£^?£o£. 7vm 

xmy •/wmiix<rm\%£ 2 y wu/m i n t 

*Zt>\,z-&<?hZbtfX'%hbbUz, ^fctf-fl. 
x : /f-y7*U-hSr§f>t<R<i-SCi:* { -C'#l.. Z<D 
tzih. y vmtfAky ••;<WmtfAb(?)$mtZ 1 : 1 

m^tztm^zmi^. 

[ 0 0 7 2 ] 4fc , HMffl 3 aiXifc^J 4 (Cfl^t «t a 
t, RJCf 2C0fflSS- 3 0 0'C*>£>4 0 0X:iZ±if& 

ifuajbcEiSRtf s i ccttt-sx? h# 

»<=Sr->Tb*v\ ^OfeS, aBRJfc#**<ftTl/t 
L£d. ZVtzfr. 9V--y7ijx\,zmHix*l5& 

&&&bmxz. mmtzfo-Y^hzb^ (m 
itz&^u<Mz®ftLfc£z?) . s-feaats-r* 

4 o 0-ctcfss-ti.J: ot3o o'ccox ortm^mz 

xt,zum*fAZ%£ittzi%£bmmt,z. rnxuxoK 
&g2ft<Q»m^ 4oo'cj:^m^mzm^i-hz 
btfmt\,\ 2t>i,z. mfrTMX'nu.'m 2mm. 

(4, 250'C~-3 80°azm'fcthZbi) i £ ]r )ft&L 

[0073] (mms-nmms ) mmme-mmm 
o^t. mmmi bnmz, ^^-yyv-vm/mi 

tt*£*>fc. *MX'te. 3 0 0-C. 5 3 200Pa (4 
OOTor r) Wrtf3W:, 7-y£#.X£l. 7 8 'J 
•y h/k/m i n » TVt-T^JO . 1 7 U 7 h/P/ 
min, S&tfX £ 8 . 05'J7 h;U/m i n . £ff 1 
0 U -y WP/m i n<7)? U-xy^tfxfcSAU: (H 

II 1 1 

[0 0 74] H3ai>'H4tc*-t, ^'J-xy^7.(c 
ry*-r^S:*4!Sr^Jt«Wli:lt«tii:. 09 

»tfH 1 oic^-f i a ? 'j-xy/^xicry^x 

>"^-h* 5 iS<&l><rJ:#iIigT£*:. ifc, H9& 
Via 1 1 fcsjrf «t 5 (c. 3MRita { *# < ftS i #5112 

rifzzm^hzbizx*)^ ?o-~>ytfziizm!*zf 

XZ&£ itt&fe b mmtz . frm<g 2 <H&JW»9MW 
h Z b it < , RJC* 2 *>rt«fc:tt* LfcBfta«S Ht£ 



[0075] .1.1 T\ HatM6-ltttM8K:5?r J: 3 
K. 7 y^7y7,try ; £XTyy^fc^S[*Jt* ? 2 : 1~~ 
10: \<T>^t\b i thlots:?V--y7iiX*fo t % 

3fttzm-thzbtfm u\ ipfrtvmtow v- 

-yffix trntrTb ZblzXL OftSSMcittix 
-;1-y/\/-h£-&<X'%Z,tzibX'hZ>. S&fc, 7 7 

fg/y^try^xr^xtocgajt^s : i~7 : i<o 

"tSCfctfJDtfiU*. Wz* H»W7(cjirfJ:5 
t. 7y*#Ai7y*XT#Xfc^ffi4Jt£4. 5: 

lwac-fik, s-fb^c^hrsx-yf-y/u-h^ 

>yf">'^k-hS:§4»tffi<-t.|»C:i;* < -C'$2>. Z<Dtz 
*>. »^*/E3^»IUfc*3 

izm ttimmmz mz-tt z t vx-* & . 
[0076] (mtffl9^mm 1 1 > nteM9-»te 

051 l-CJi. jfian^f:LT*3R^tffl^fc«^t:o 
v^T, |Q|0tli:l>tK(c. x-yf-y/u-h&^aHWit 
*WCIi» 30 0°C, 53200Pa(40 
0Torr)*f3flK. 77*#Xil. 7 5 'J -y 
h;P/m i n s XMUXi 0 . 3 7 U <y h-^/m i n s 
a*«r*£8y vM'/mi n. ^ttl 0. 1 2 U y h 

9) . ttz. ?V--yMfA$0)-7y$MfxR.V#& 

#x?>m&z$tfkztt®& ( ntfiM 1 0 , mmm 1 

1 ) fcovvciRRfcfrofc. ccote*2r01 2~E1 
[007 7] 03&lf 114 iZTHt. 7V--yytfMZ 

#*#A&it*%^itimi b&mhb. hi 2m 

^-t^l»^t£J: , ;. mimmizn-tm-vi-yyu-}- 
m<%hzbtmmx'Ztc. ttc, mi2m/mi4 

^fcH*(c, RJSf 2^ftW^b1-i»C:t : 5r<. R 
2 iOrtgptW* L jWWI^SR SrK?*t h Z b 1fiX'% 

I. 

[ 0 0 7 8 ] zzx\ mm^mim 1 1 t*-r«t a 

(C, 7 7^7.h7KS^7sti0}ifE*Jt* < 5 : 1-5 : 3 
mmftb%l£o%? V--y7tfA£ft t g3mz& 

xim&t&zbizx*), mmmzmh^vi-y? 

V-VkSi^Xtht&X'foh. 7-vmtfXb* 
m'XbiDmm^ : 1~5 : 3^fflT'^LT 

»tr««u*<Tt,, mmmizmzx.-yi-y7\/- 

hmKthZbtfX'ZZ. zwmz, ffitotfxiz* 
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^ztch. 

[0079] mmi UZ*k?£oiZ. 7 y%H 

xbimaxb *>auubfc 5 ■■ 3«>j: 3 

£ < -T5 Z b tfTZ . 2 «*«flrt-6i 

[0080] ULhi&BUU: J; 3 *&M<mBlz£ti 

susm 2 ?5aK* ±frfs <r t & < . a-ftaisiictt-r & x 

cotdh. Bm%2*femtf'£it?&zk%<fmwm 
[0081] ^mifflmizxtitt , ? 'J 

-C9>WXm 2ft<7)m.ZTtf&ZbtfX'Zh. Zffitz 
[0082] *HJfcO)g«UC Jfttf . ? 'J --VffiX 

[ o o 8 3 ] frfc, ±fe^Hife^®KiS'o 
[0084] ±iE5Siitf>»JB-eii. ? u --^mc 

immizm&^-vi-yyu-hzmKi'&zttfT'Z 

mn<r>wi (kx&vs i c ) tcos^it^<RT$* 

■f* c: t mwztfxx'btaz* v asufaWKT l& 

z<7)Xo%ma*JxbLX\$., 7 
•y ry^-rifx. Tkmtfxcomiz^ mm 

(Br 2 ) <7)J:d^^Dyy^'xT$)oTi>J:v\ 
[0085] *HSfiO^®T{i, |»fia 1 OrtSK 

A(SiGe), BSTO (BaSrTi0 3 ), ST 
O (S rTi o 3 ) -CJboTfcJ:^. £<DJ:3fc 



frtHWi. W&b%fotzm%ZtiZi><7)X'ii%<. RJS 
[0086] **MPWB»?»i, ? f --y/^c$ 

mxt Lx*x»#A&*ti*fe&mz*mi*mi 

?y-xy/#xlc#ft#*££a&<-Ci>J: 

BtoKS&W&St** £ fc . 7 y -xy ytixizft 
WtfxZlirtit&ZtijWtl^. imtfXbLXit. 

^m.#xx'hhz t tmt i < , mmfix<r>mz. m 

Hi. "OJ^tf* (He). ttVtfX (Ne).7 
)VdytfX ( A r ) #affl-cs ^> • 

[0087] imm<?>imx'\&. 3 pweij ^53 

200Pa (400Tor r) (Ci§^UT»Jra^ai 

Jt, ^'J-xy^coaSti, »HlOjSi8!H4fKffoT 

1 liKOJiaMMIftK^ 'J-xy^$rffd fc . i 
c*36»^>flliRS*i4il|jtrt»<0tt¥k^lHir* $ UzMtii 
-ThziifiX'Zh. 

[0088] *mm<?>BBX'ii. A'-y ttfimmmz 

twmucff, *miiztiizmfezti&i>nxm 
<. mm. m3$Gi%^mmmw^y^3%m 
mmmtzmm&zti>-*imx-b&. ttz. mimmt 

L C DH»#5X||fl: t S i b tfX-% h , 
[0089] 

ttmnmtti z b tfx-z h . 
[0iBOfS#^BB] 

[Hi ] *H^HSfiO^©c0SI8!^B!aiS<0i^*« 
[02] *^Bflc7)||S6o»«Oiii5!ia^fi^^a^ 

[M3] mwxizt&mtfxzm^WrScommmm 
nmimcomtkft-Mfte%i7KiK$kX'b h . 

[04] ®MtfXl,zi&%tfxZmVzt§r&<07 , )--y 
ftfxcox •v*yyv-Y&jiLtc.7 ! 77X'hh. 

[H5] »^'x^»§S^x$:fflv^«^co^'J-xy 
7tfxffmiIUtZ^Lti?y7X'hh. 

[06 ] 3SJD^X(C7 -y-fbk^'XS-fflV^^^SWifl: 

[07 1 mjD^xc7 vikfcmtfxzm^tzmso? v 

--y?/fxc?)3:-yl-y?]/-hZ*Lfz7y7X'b 

[08 ] mntfxiz? vi\Mfiximvzm%<7)9 y 
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CH9 ] m\\tiMz7>*-Tt)x*m^tz^<n?m> 

CHI o] mntfxizTyz-Ttfz&m^fzOrSo? 

[011] MDMZ£7y : £~7tfx£m^tzWr£c?>7 
i) --yftfzmMSUt&fi Ltz^yy X'h h . 

[01 2] mxMZTkmx&m^tzHtentmwm 
[Hi 3] aam^(c**^*fflv^«^?)^!;-- 

[014] «*#*(C**#.*£Jfl^fc*£*>? U 
[015] RM«tftS 1 1 fcSWfifcftO 



1 fmmmm 

2 SI5« 

3 mr 

4 JMf 

10 *NMfc«>X^ 

12 HiBJflt-* 

14 ?v--y?tfz.mM 

15 tima 

16 A-y^ftlMP 

17 «m* 

18 

19 K^yr 

20 



[01] 



[02] 



SI.Cl. 




18 19 P» 



6 0 0 



6 6. B 



[04] 



ft* 

300 



CH3 J 



350- 
300- 









afttt 


as 


F 2 


Cl 2 


N 2 


Si 3 N 4 




SiC 


S1 3 N 4 


Si 3 N 4 
/SIC 


SUStti 


300 


2 


0.35 


8 


2275 


25. 7 


30. 9 


8. 6 


7. 9 


JtMi 


300 


2 


0 


8 


30. 6 


3. 5 


14. 7 


8. 8 


2. 1 


item 


400 


2 


0 


8 


313.3 


110.7 


318.7 


2. 8 


1. 0 



0C) fjyh*/ f mln) 



200 



ttfcffll 



| Si,N 4 

I SiC 



ttmz 
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[05] 



[06] 



Sfttt 

0 
8 

6 

4 

!> 
0 



I 









at* it 


as 


F 2 


HF 


N 8 


SJ 3 N 4 




sac 


Si a N 4 

/S3S 


Si a N* 
/SIC 


S?fc«2 


300 


1.5 


0.5 


6 


23a 5 


4.3 


5. 3 


55. 7 


45. 2 


S!6*3 


300 


1 


1 


8 


286.2 


3.3 


4. 9 


86. 4 


b8. 2 


SIMM 


300 


0.5 


l.b 


8 


244.3 


12. 1 


3. / 


20. 2 


66. 0 


*fcftt> 


300 


2 


2 


8 


383.0 


2. 2 


8. 9 


1/2.5 


43. 0 


itgfc3 


300 


0 


2 


8 


C4. 7 


11. 6 


0. 8 


4. 7 


68. 4 


£8tt4 


400 


1 


1 


8 


571.8 


34. 6 


131.4 


16. 6 


4. 4 



Cnm/mln) 



[07] 



[08] 



| § 6I 3 N 4 



I 



*a«2 StB9)3 *tt«3 tfctt«3 




7f*M2 *1MI3 



XR«6 JtRfla 



} a 5 N 4 /6C 



[09] 



[010] 









SIR & 


as 


F 2 


n:i 3 


N 2 






SIC 


Sl a N< 


SI 3 N 4 
/SIC 




300 


1.78 


0.17 


8.05 


196 


7. 1 


6. 0 


27. 6 


30. 2 


stte«7 


300 


1.55 


0.34 


8.1 


264.7 


4. 7 


6. 9 


56. 3 


38. 4 




300 


1.32 


0.63 


8.16 


206.6 


11 


1?.. 3 


18. 8 


16. 8 



Ct) OJ?h-/Wmln> 



(run/mill) 



[01 1] 



40 



9.0 



Si 3 N 4 /C3l 
Si 3 N 4 /SiC 



I 



T.ytf-yTl' — Knm/min) 
350- 
300- 

200 



| Si 3 N 4 

I a 

1 SiC 



3tt«8 iStt«7 £!fcffl8 
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[HI 2] 



[013] 









3*tt 


y* 


F 2 


H2 




Si 3 N 4 




SiC 


-SiaN 4 


Si s N 


£80)9 


300 


1.70 


0.37 


8 


264 


6. 6 


4. 1 


48 


64. 4 


££#110 


300 


1. 6 


0.61 


8 


J»80 


7. 2 


4. 6 


39. 6 


63. 3 




300 


1.2o 


0.76 


8 


7.46 


3.9 


4.2 


63. 1 


08.6 



m C'JvM,/min) 



[014] 



(nm/nnin) 



/o 

60 



9.0 



i 



I SijN 4 /SiC 



I 



350- 
300 



200 



sat 

SiC 



100 



1 



attas smkiio sawn 



53- 




[^ffiiES] 

[«aiB] ¥*14*9J!3 0B (2002. 9. 3 
0) 

[#ME1] 
[HZEttiWSte] TOS 

[«En«] 

[ttfFltftaaR] 

* Hi* -t 4 SI^J^ilOft»#i£T* o T , 



mmm#Mz^ 7>*-7;«rx, t. 

fc, 7 -yffttfXfc , &7 J: & HufB*5»j£2iS 

X 0 . ffKf^»Nl£L'CinnBl«RB«>rt«»ft» 
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tzmxnt. mi.. . 

mimafixiz. y-vwrnnx. ry^-mx. t. 
txmmmmzmm^m&ttdk. mm^mznmuz 

15127 ^#Xk15i27Wbk»#Xk£. ^cOg^Ut 
#1 : 3-3 : 1 tf>8Bl*lk &6«k 5 £1512? U--> 

1 k mmttmm&mm 

mm. 

C it^JS4 ] ME 7 -y S?#7. k 15127 v {t*m*fx k 
S\ tcmkitffl : 1 k& & J: ^15127 !;-->- 7* 
#74c-££tfS. ;k^#@!k-ri>it*«3tlE«^ 

7 Wb**#7£ 2 U -y WP/m i n£Lttt*frfS , <T 

ft. 

mmnmumzx m^coi&mzm^titz^mm^ 
mmzwinm&imi-zmxnb. oath, 

*. **>aUUt#2 : 1-1 0 : l<0ieffll*]k=5:£J:d 

ttmtzmst mmfSM&offi&jmx'b'yx , 

15l2Rfl5^rt^Bfr^ffl^(cJp»-ri» JP^XSk , 
IC, 7-y»/yxk**/yxkSr-^tf7 l J--y^XSr 

■wrtgp^a^t-sa^xgk. ;k^#m 
b-rmmjmmm-xm. 

mmtW5 : 1-5 : 3<08fflftk&!> J: 0 £15127 U 



[IMBU 0 ] 15127 1512*^7. k£, * 

<0S»ib&«5 : 3 k«r* J 3 £15127 0--y?#xiz 

SJiM£B<9ift?!^ft. 

[»#JS.l 1.] MI2»JS®Ji^K<Orta5<0«ms 531 
&tf*ffc83(S<0iKir< k i-#«:*tr. - k £1#Stk -f 

B<»*ft. 

immm.l 2 ] MCMROiSTMt. !5i2£fS£l*l£4 0 

i jb^.i i <wfft*> i mzmst<mm&m<nm 
immi 3} mmnmMxu. i5f2Kfsa*i£2 5 

0-C-3 8 0°C£»tS, ^kSrlfStk-rSW^ai 

ft. 

[fft&fcl 4.1 15l2gt^Xg-C'{i. 15127 v--y?-ti 
fcffifBRlSSrtfcttte'tS . - k S^fSkt 1 

j 1 ^ 1 3wrtifr i «fc:iEaoa«B»jaai*<oae»*- 
ft. 

k ^Sk-tSff*! 1 4fciBa^)»JBBBjjaai<ogfe?* 
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